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PLANT DISEASES
Planned crop rotations may reduce . . .
TAKE-ALL OF W H E A T O N T H E ESPERANCE
DOWNS
Weed-free rotations which include linseed, oats or vetches may
reduce wheat losses caused by take-all on the Esperance Downs.

By S. C. CHAMBERS, M.Sc, Plant Pathologist

HE agricultural development of the Esperance Downs was reviewed recently by
Shier, Dunne and Fitzpatrick (1963) who indicated the great potential of this
T
region. They described the establishment of clover ley pastures capable of supporting heavy stocking rates.

Crops of oats or linseed also give excellent returns.

Unfortunately wheat and barley have
not proved as satisfactory, mainly because
of disease.
One of the more important diseases is
take-all, caused by the fungus Ophiobolus
graminis, which has been responsible for
heavy losses in many wheat crops sown
after clover ley (Figs. 1 and 2).
These losses are associated with the
build-up of the take-all fungus on the
roots of susceptible grasses during the
pasture period.
A logical method of reducing this source
of infection, is to adopt a rotational system
in which a non-susceptible crop is grown
immediately after the pasture and before
the first wheat crop. In practice, this
approach is limited by the number of
alternative crops which are suitable to the
district.
Over the past decade, many experiments
have demonstrated that both linseed and

oats can be grown satisfactorily on the
Esperance Downs. As neither crop is
susceptible to take-all, a rotation experiment which included these in comparable
crop sequences was started.
An additional rotation using the nonsusceptible vetch, was also included in the
trial. It was considered this legume should
improve rather than deplete the soil fertility before cropping with wheat.
THE EXPERIMENT
The crop rotation experiment was
started on nine-year-old clover ley at the
Esperance Downs Research Station in 1961.
In the selected rotations wheat was grown
after linseed, vetches, oats, wheat, barley
and pasture (see Table 1). All plots were
under wheat in the 1962 season.
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Pig. 1.—Symptoms of take-all on young seedlings.
Note the severe blackening of the lower part of the
stem.
The general symptoms are the browning and blackening of the foot and roots together with a black
scale-like encrustment around the stem base inside
the sheaths of the lowest leaves.
Outbreaks of take-all often occur in patches throughout the crop and plants are liable to attack at any
stage of growth.
Seedlings may occasionally be killed outright but
usually they survive to grow into stunted plants with
whiteheads containing little or no grain.

Pig. 2.—Typical patch of
take-all affected plants, in a
wheat crop on clover ley at
Esperance.
The vigorous growth of the
oat volunteer (left
foreground) effectively illustrates
the resistance of oats to this
disease.

?1625-(2)
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FIG. 3
THE EFFECT
OF ROTATIONS ON INCIDENCE OF
TAKE-ALL IN FOLLOWING
WHEAT CROPS — APPEARANCE OF PLOTS IN OCTOBER, 1962.

An excellenct crop of wheat
containing
little
take-all.
Linseed, w h i c h Is not affected
by take-all, w a s grown here
in 1961.

A poor crop of wheat due to
a very h i g h incidence of
take-all.
Barley, w h i c h is attacked by
take-all, was grown here in
1961.
The light green plots on
either side are buffer rows
of oats, separating the vario u s rotations.

BHHHH
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TABLE 1
The experimental design was a randomisation of the six crop sequences within Incidence of Take-all in Relation to Crop
each of six replications. The individual
Rotation
plots were 300 links long and 12 rows wide
Assessments by the Visual Method*
and were separated by buffer plots of oats.
Percentage""of
Crop Sequence
In each season the plots were first culticrop obviously
vated with a mould-board plough 14 days
affected by
take-all
1962
1961
before sowing and cultivated again with
a stump-jump levelling harrow immedi2-5
Wheat
ately before seeding. They were sown with Linseed
2-3
Wheat
Vetch
2-7
Oats
Wheat
the first crops on June 27, 1961, and with Wheat
18-2
Wheat
29-8
Wheat
wheat (variety Eureka) on June 12, 1962. Barley
30-8
Wheat
Pasture
A visual assessment of the incidence of
take-all in the 10 inside rows of each plot
Differences for significance—
80
P - 005
was made on October 26, 1962. Each plot
10-7
P = 001
was divided into 10 equal sections and the
area of obviously affected plants was
estimated for each section.
TABLE 2
Each estimate was converted to equivalent numbers of drill runs. (This gave a Incidence of Take-all in Relation to Crop
Rotation
score between 0 and 10 for each section.)
Assessments by the Sampling Method
Thus the total score for the 10 sections
represented the percentage of the plot
Crop Sequence
Mean No. of
obviously affected by take-all.
Analysis of data
TiUers/20 metres
of row affected by
The incidence of root rotting diseases
Hon 10Xi
1962
take-all
1961
was also assessed by a sampling method
described previously (Chambers 1962a), 20 Linseed ... Wheat ....
27-5
100
31-2
Wheat ....
12-3
Vetch
samples being used per plot.
40-2
Wheat ....
16-2
RESULTS
1. Ophiobolus graminis.—Analyses of
take-all assessments by the visual and
sampling methods are given in Tables 1
and 2 respectively.
2. Other fungi—Several other root
rotting fungi were found during the
laboratory examination of the samples
from the plots. The only common one was
Fusarium avenaceum.
Earlier work suggested that this pathogen is comparatively
weak (Chambers, 1962a) and no analysis
of its incidence has been included in this
report.
3. Yield data—During November, 1962,
a serious outbreak of stem rust (Puccinia
graminis tritici, race 21—1, 2) occurred in
the experimental area and ruined the plots.
Consequently no yield figures are available
for this experiment. However, when the
plots were examined in October there
appeared to be a marked correlation between yield potential and the incidence
of take-all. This is illustrated in Fig 3.
7!625-(3)

Oats
Wheat
Barley
Pasture

....
....

Differences
ficance

Wheat ....
Wheat ....
Wheat ....

for" signifl-

82-2
127-0
147-2

P = 005
P = 001

88-8
111-7
120-3

17-5
23-7

DISCUSSION
The results from this experiment suggest that crop rotation may be a very
effective method of reducing wheat losses
from take-all on the Esperance Downs.
For example, only 3 per cent, of the
wheat crop was obviously affected by the
disease when sown after linseed, oats or
vetches compared with 31 per cent, in the
first crop after clover ley (Table 1).
However, it is emphasised that the rotations involving non-susceptible crops were
almost weed-free during 1961. Consequently the carry over of take-all was
* The visual method of assessment proved far more
rapid than the conventional sampling method and was
equally effective. It Is considered that visual assessment may be satisfactory for root rot experiments In
which the main causal organisms are known and obvious
differences exist between treatments.
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reduced to negligible proportions before
the plots were sown with wheat in 1962.
Excellent crops of linseed and oats can
be grown in other southern cereal-growing
districts such as Woogenellup and Kendenup where take-all is also a problem.
Weed-free rotations with linseed and oats
should also help control take-all in these
areas.
There may be instances where crop
rotation does not give satisfactory control,
as in an earlier experiment involving oats
at Esperance (Chambers 1962a). However
a comparison of the data from this experiment with the current work, suggests the
apparent ineffectiveness of oats may have
been due to poor control of susceptible
weeds.
Previous results indicate that wheat is
more susceptible to take-all than barley
(Chambers 1962b). However, the results
in Table 1 show that in this experiment
less take-all occurred in a second crop of
wheat after ley than in wheat sown after
barley (18 per cent, compared with 30 per
cent.). The reason for this is not known.
Cass Smith (1963) has suggested that the
fungus "survives longer in dead barley

roots than in those of
because they are coarser,
ant to decomposition."
planned to elucidate the

wheat possibly
and more resistFurther work is
problem.
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Here's the money-making way to
store FEED OATS until you need them

Two 2,000 bushel Lysaght All Purpose Silos installed at Blayney, N.S.W., for me storage of feeu emu

| LYSAGHT
AMERICAN TYPE FLAT FLOOR SYSTEM

p

SILOS

There are recorded cases where oats have been stored m Lysaght SIM*.
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fastenings.
• Fully rodent-proof construction.
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• Vertically rigidised walls and 6-ply horizontal ribs for added strength,
• Robust positive-action bagging outlet complete with quick-release bag
holder and steel hood.
• Auger Chute in bottom bulkhead behind the door
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Vertical Grain Augers.

NAME.
N A M E OF PROPERTY-

I

R O U T E O R RMB N O .
.STATE

| DISTRICT

JOHN LYSAGHT (AUSTRALIA) LIMITED
8 Pakenham Street, Fremantle, W.A.
Manufactured by: John Lysaght (Australia) Limited, Special Products Division, Newcastle Works,
S7CW
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers

Journal of Agruculture Vol 4 No 8, 1963
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variable speed controls a n d on-the-gp. concave
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your seat. Check with your local International
Harvester dealer on the many new features NOW!
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